Kinetic interactions of a neuropathy potentiator (phenylmethylsulfonyl fluoride) with the neuropathy target esterase and other membrane bound esterases.
Phenylmethylsulfonyl fluoride (PMSF) is a protease and esterase inhibitor that causes protection, or potentiation/"promotion," of organophosphorus delayed neuropathy (OPIDN), depending on whether it is dosed before or after an inducer of delayed neuropathy, such as mipafox. The molecular target of the potentiation/promotion of OPIDN has not yet been identified. The kinetic data of phenyl valerate esterase inhibition by PMSF were obtained with membrane chicken brain fractions, the animal model and tissue in which neuropathy target esterase (NTE) was first described. Data were analyzed using a kinetic model with a multienzymatic system in which inhibition, simultaneous chemical hydrolysis of the inhibitor and "ongoing inhibition" (inhibition during the substrate reaction) were considered. Three main esterase components were discriminated: two sensitive enzymatic entities representing 44 and 41 %, with I 50 (20 min) of 35 and 198 μM at 37 °C, respectively, and a resistant fraction of 15 % of activity. The estimated constant of the chemical hydrolysis of PMSF was also calculated (kh = 0.28 min(-1)). Four esterase components were globally identified considering also previously data with paraoxon and mipafox: EPα (4-8 %), highly sensitive to paraoxon and mipafox, spontaneously reactivates after inhibition with paraoxon, and resistant to PMSF; EPβ (38-41 %), sensitive to paraoxon and PMSF, but practically resistant to mipafox, this esterase component has the kinetic characteristics expected for the PMSF potentiator target, even though paraoxon cannot be a potentiator in vivo due to high AChE inhibition; EPγ (NTE) (39-48 %), paraoxon-resistant and sensitive to the micromolar concentration of mipafox and PMSF; and EPδ (10 %), resistant to all the inhibitors assayed. This kinetic characterization study is needed for further isolation and molecular characterization studies, and these PMSF phenyl valerate esterase components will have to be considered in further studies of OPIDN promotion. A simple test for monitoring the four esterase components is proposed.